Abstract. Authors introduce the concept of harmonically (s, m)-convex functions in second sense in [1] .In this article, we establish some Hermite-Hadamard type inequalities of this class of functions.
Introduction
Let f : I ⊆ R → R be a convex function and a, b ∈ I with a < b. Then following inequality
holds. This double inequality is known in the literature as the Hermite-Hadamard integral inequality for convex function. Note that some of the classical inequalities for mean can be derived from (1.1) for the appropriate particular selection of mapping f .Both inequalities in (1.1) hold in the reverse direction if f is concave.
In [4] , Imdat Iscan introduced the concept of harmonically convex function, and established a variant od Hermite-Hadamard type inequalities which holds for these classes of functions as follows: for all x, y ∈ I and t ∈ [0, 1]. If inequality in (1.2) is reversed, then f is said to be harmonically concave. [4] ) Let f : I ⊂ R/{0} → R be harmonically convex and a, b ∈ I with a < b. If f ∈ L[a, b], then following inequalities hold
Theorem 1.2. (see
Theorem 1.3. (see [4] ). Let f : I ⊂ (0, ∞) → R be a differentiable on I • ,a, b ∈ I with a < b and
where
,
.
In [5] , Imdat Iscan introduced the concept of harmonically s-convex function in second sense as follow:
for all x, y ∈ I and t ∈ [0, 1]. If inequality in (1.6) is reversed, then f is said to be harmonically s-concave.
Remark 1.6. Note that for s = 1, harmonically s-convexity reduces to ordinary harmonically convexity.
In [3] , Feixiang Chen and Shanhe Wu generalized Hermite-Hadamard type inequalities given in [4] which hold for harmonically s-convex functions in second sense.
Hence, Theorem 1.3 is particular case of theorem 1.7 for s = 1.
Remark 1.10. Note that for s = 1
and
Hence, Theorem 1.4 is particular case of theorem 1.9 for s = 1.
In ( [7] ), Jaekeun Park considered the class of (s, m)-convex functions in second sense. This class of function is defined as follow
holds, for all x, y ∈ I and t ∈ [0, 1]
In ( [6] ), Imdat Iscan introduced the concept of harmonically (α, m)-convex functions and established some Hermite-Hadamard type inequalities for this class of function. This class of functions is defined as follow
for all x, y ∈ (0, ∞) and t ∈ [0, 1]. If the inequality in (1.7) is reversed, then f is said to be harmonically (α, m)-concave.
In [1] , authors introduce the concept of Harmonically (s, m)-convex functions in second sense which generalize the notion of Harmonically convex and Harmonically s-convex functions in second sense introduced by Imdat Iscan in [4] , [5] . In this paper, we establish some results connected with the right side of new inequality similar to (1.1) for this class of functions such that results given by Imdat Iscan [4] , Feixiang Chen and Shanhe Wu [3] are obtained for the particular values of s, m. 
∀x, y ∈ I and t ∈ [0, 1].
Remark 1.14. Note that for s = 1, (s, m)-convexity reduces to harmonically m-convexity and for m = 1, harmonically (s, m)-convexity reduces to harmonically s-convexity in second sense (see [5] ) and for s, m = 1, harmonically (s, m)-convexity reduces to ordinary harmonically convexity (see [4] ). Proof. For all t ∈ [0, 1], m ∈ (0, 1) and x, y ∈ I, we have
Hence, the following inequality holds
By the inequality (1.8), the proof is completed. Proof. Since
The proof is obvious from equality (1.9).
The following result of the Hermite-Hadamard type holds. 
Proof. Since, f : I ⊂ (0, ∞) → R is a harmonically (s, m)-convex function in second sense. We have, for x, y ∈ I ⊂ (0, ∞)
Hence, required inequality is established. 
Corollary 1.21. If we take s = 1 in theorem 1.19, then we get
Main Results
For finding some new inequalities of Hermite-Hadamard type for the functions whose derivatives are harmonically (s, m)-convex in second sense, we need the following lemma
Proof. From above Lemma and using power mean inequality, we have
Since, |f ′ | q is harmonically (s, m)-convex function in second sense, we have
It is easy to check that
This completes the proof.
If we take s = m = 1 in Theorem 2.2, we get the following 
Corollary 2.4. If we take m = 1 in Theorem 2.2, then we get
Corollary 2.5. If we take s = 1 in Theorem 2.2, we get
Proof. From Lemma, Power mean inequality and harmonically (s, m)-convexity in second sense of|f
Corollary 2.7. If we take m = 1 in Theorem 2.6, then we get 
